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ABSTRACT 


A total of 78 counts for 64 taxa of Compositae arc presented. Of these, five are for previously 
uncounted taxa: Gr/ncldia campon/m var. bvactcosa in = 12), G. confus a {n - 6), Isotonic/ ten/n set ta (n 
- 6 , 12 ), Conodinium beton/dfol/um (n = 10 M ), and Cj nap ha hum sc hr a den (n = 14 n ). 1 hree counts 
are reports of previously unreported ploidy levels for the taxa they represent. Two counts are ot 
interest because they conflict with earlier reports: Cj eissolep/s suaedaefolia in = 9 n ) und Wandevea 

sty lose/ (2n = 12). 


RESUMEN 


Se presentan un total de 78 recuentos para 64 taxa de Asteraceae. De estos, cinco pertenecen 
a taxa que no habian sido recontados previamente: G r/nddia campon an var. bracteosa (n = 1 2), G. 
confusa (n = 6), Isocoma teni/isecta (// = 6 n , 1 2 (| ), Conodtnium betonic/folimn (n = 1 () n ), y Gnaphalium 
schrackn (n = 14 ). Tres recuentos ofrecen niveles de ploidfa no citados previamente para los taxa 
afectados. Dos recuentos son de interes porque estan en contradiccion con recuentos previos: 
Geissolepis si/aedaefol/a (n = 9,,) y Vanderca sty/osa {In = 12). 

In this paper, we report 78 chromosome counts lor 64 taxa of Compositae 
representing the tribes Astereae, Eupatorieae, Heliantheae, Inuleaeand Tageteae. 
The chromosome numbers of five of these taxa were previously unknown, and 
three of our counts appear to be reports of additional ploidy levels for taxa reported 
earlier. The numbers obtained for two species in this study differ from the single 

previous reports in each case; these are discussed below. 

As observed by Ralston et al. (1989), it is becoming increasingly difficult to 
discover whether or not newly obtained chromosome counts previously have been 
reported. However, to the best of our knowledge (all standard plant chromosome 
number indices and the computerized BIOSIS K database have been searched) the 
counts reported here as new are new, and the others are in agreement with the 
information in various reference works. Conversion of the data contained in the 
several printed indices into a machine-readable and -searchable database is much 
to be desired. As was noted by Strother (1972), biosystematic studies are 
enhanced by knowledge of variation in chromosome number withinand between 
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taxa, hut the Hood of such information is becoming increasingly difficult to 
encompass without computer assistance. 


MF.TI 1< >DS AND MATERIALS 


Voucher specimens for all counts are deposited at COLO, KANLJ, RM or 
TLX, as noted in Table I. Chromosome squashes, if prepared by the standard 
acetocarmine technique, were made from buds field-collected into 3:1 EtOH: 
acetic acid and subsequently stored at minus 2()°C in 70% EtOH. Buds for 
squashes made using the LLP method of Jackson (1973) were collected into 3:1 
EtOH .propionic acid; subsequent storage was similar. Permanent reference 
slides were made in all cases and are on file at KANU; those of acetocarmine 
squashes were preserved in Hoyer’s medium, and those of ELP squashes in Canada 
balsam diluted with propionic acid (Jackson 1973). All collections are those of 
MAE; counts were made by JL and MAL. Micrographs (Fig. 1) were made on an 
Olympus compound microscope at a magnification of X 1000 (phase-contrast, 
oil immersion) using 4X5 Polaroid P/N55 film. 


DISCUSSION 


Astereae —Most of the counts for the 



taxa of this tribe (Table l) are 


consistent with the present state of knowledge about the base chromosome 
numbers of the genera. Gnm/elic/ camporinu var. bracteosa (u = 12 ), G. confnsa 0/ 

** - . IF ^ 

= 6 n ), and hocoma tenuisecta (u = 6 n , 1 2 M ) were uncounted prior to this study. 

New ploidy levels are reported for three taxa. Counts for Erigeronstnyulau/s and 
Isoamia rusbyi appear to represent tetraploids relative to the previously reported 



Lie.. I. A. ( i ns sol epis s/uicilcujol ui pol len 
nucleolus). B. Va m iei ’tv/ sytlos a mitotic cell 


parent cell showing nine pairs of chromosomes (n 
with twelve chromosomes. 
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Table 1. Chromosome counts for 64 taxa of Compositae. All counts were made from meiosis (usually 
diplotene) in pollen parent cells except as noted. Collection numbers are those of MAL; vouchers are 
deposited as indicated by herbarium acronym. * = Taxon previously unreported. ** = Previously 
unreported ploidy level. *** = Count differs from previous reports, t = Meiosis irregular: most cells had 
10 bivalents, a ring of 4, and 4 supernumerary chromosomes. 


Taxon 


Gametic Voucher (repository) 

chromosome 

number 


Astereae 

Aphanostephus ramosissimus DC. var. 

hnmilis (Benth.) Turner & Birdsong 
Aphanostephus skirrhohasis Trel. 


Crop!Hon hookerianum House var. grantticnm 
(E. B. Smith) E. B. Smith 
Ert earner ia arborescens E. Greene 


E rigeron delphinifoLins Wi 11 d. 


* * E ri reran strigulosus E. Greene 


* * * G eissolepis suaedaefolia Robinson 


Grindelia camporum E. Greene var. eamporum 


^Grindelia confusa Steyerm. 


4 


II 


II 


7 


II 


9 


II 


9 


K 


IcS 


II 


9 


II 


6 


ii 


Grindelia camporum E. Greene var. camporum 1 2jj 


*Grmdelia camporum E. Greene var. bracteosa 1 2jj 
(J. Howell) M, A. Lane 


6 


II 


Grindelia camporum E. Greene X G. strict a DC. 
var. augustifolia (A. Gray) M. A. Lane 12 


II 


Grindelia hirsutula Hook, ik Arn. 

var. halhi (Stev.) M. A. Lane 
t Grindelia hirsutula I look, tk Arn 
var. davyi (Jepson) M. A. Lane 


6 


II 


/ / n 


1 ()|j + Ru + • m 


Mexico: San Luis Potosi: 2.3 mi N of Las 

Tablas, 29 i 4 (TEX) 

Texas: Bastrop Co.: 6 mi SE of Bastrop, 

3239 (KANU) 

Texas: Burnet Co.: Inks Lake State Park, 

32J3 (KANU) 

California: Contra Costa Co.: Univ. of 
Cal ifornia Botanic Garden,3 260 (KANU) 
Mexico: Durango: 26.3 km N of El Pino, 

2733 (TEX) 

Mexico:Chihuahua: 11.1 kmSof Lajunta, 

2501 (TEX) 

Mexico: San Luis Potosi: 0.7 mi N of Las 

Tablas, 2911 (TEX) 

California: Kern Co.: jet. of IH5 and CA 
hwy 46, 3097 (KANU); Los Angeles 
Co.: Elizabeth Lake Rd. 0.25 mi E of 
Green Valiev Rd., 3094 (KANU); 

j 7 

Fresno Co.: Tranquillity, along Fresno 
River, 3100 (KANU) 

California: San Luis Obispo Co.: jet. of 
LJS101 andCA hwy 58,3095 (KANU); 

w 

Merced Co.: CA hwy 165 at San Joaquin 
River, 3 / 02 (KANU); Santa Clara Co.: 
Pacheco Pass, E of San Felipe, 3 103 
(KANU); Contra Costa Co.: Pinole, 
along San Pablo Blvd., 3 104 (KANU) 
California: Los Angeles Co.: seaward edge 
of Pepperdine Univ. campus, 3092 
(KANU); San Benito Co.: Parkheld 
grade, 2.2 mi from CA hwy 198,325 1 

(KANU) 

Mexico: Durango: 2C2 km W of Guada- 
lupe Victoria on hwy 4(), 2276 (TEX); 
1 2.3 km W of Guadalupe Victoria on 

hwy 40, 2273 (TEX) 


California: Solano Co.: CA hwy 37, W of 
CA hwy 29 and NE of Napa R. bridge, 

3105 (KANU) 

California: San Diego Co.: 2.7 mi E of 

o 

Julian, 3088 (KANU) 

California: Madera Co.: Nippanawasee, 

alontj CA hwy 49, 3101 (KANU) 
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Table I. (continued) 

Taxon 


Gametic Voucher (repository) 

chromosome 
number 


Grnidelht hirsutuLi I look. & Arn. 
var. tLiryi (Jepson) M. A. Lane 


Griiiddht sij/utrrosii (Pursh) Dnnal 
var. \crniLiUi (Rydberg) Steyerm. 


Ci rhidd'ui stnctii IX'. var. intrust ifolui 
(A. (iray) M. A. Lane 

4m 

Cinndcini strictii DC. var. p/citypby/Li 

(L. Greene) M. A. Lane X G. iunhi Nutt.? 


Grnuldhi strut j DC. var. strict j 


(i/ittcrnzu nucrouplhilti DC. 


Ciutkrnznt sjrotht\ic (Pursh) Britt. & Rusb\ 


/ Ltplnpiipp/is griiiHis (Nutt.) A. Gra\ 


llctcrotbcui y)\nidijlu)\i Nutt. 


\ Ictcrotbmi sidhixilLiris Britton tv Rusby 


IsocotNii iicrddcuhi (L. Greene) L. Greene 
var. enniophilci (L. Greene) Nesom 
lsonwui ih/rtucyn (A. Gray) E. Greene 


**lsocoiiiit wcnzicsn (I look. N Arn.) 
Nesom var. meuziesu 


Isocotthi nictizicsit (1 look, tv Arn.) Nesom 
venionioidcs (Nutt.) N esom 


Isoconui pliirifloni (Torrey «S: A. Gray) 
E. Cireene 


**lsoconkt ntsbxi E. Cireene 


A: 


Isoconui tenuiMCtj E. Cireene 


6 




) 


1 2 


16 


) 


6 


6 


12 


II 


6 


6 


12 


12 


6 


(lalifornia: Colusa Co.: 1.5 mi E of College 
City, 5 10 ' (KANlJ); 2 mi E ol Colusa 
on CA Invy 20, HO, S’ (KANU) 

J 

Colorado: Moffatt Co.: Dinosaur Nat. 
Mon., Deerlodge CG on Yam pa R., 
2935 (COLO) 

California: Solano Co.: CA hwy 57, Napa 
R. bridge, 1106 (KANU) 

California: Humboldt Co.: Humboldt 
Redwoods St. Park, Mattole Rd., 5 /56 

(KANU) 

Washington: Clallam Co.: Sequim, si 4^ 

(KANU) 

Mexico: Nuevo Leon: >S km E of Saltillo 

on hwy 4(), 2565 (TEX) 

California: San Diego Co.: 2.7 mi E of 
Julian, 5669 (KANU) 

Colorado: Archuleta Co.: ca. 20 mi \\ ol 
Pagosa Springs, hwy 160, 2976 
(COLO); New Mexico: Doha Ana Co.: 
25.1 mi NEof Deming, hwy 26,5676 
(KANU) 

California: San Diego Co.: CA hwy 9-1 at 
Otay Lakes Rd., 1085 (KANU) 
Honda: Escambia Co.: Pensacola, 52 //, 

5242 (KANU) 

California: San Diego Co.: 7.9 mi E of 
Julian, 5696 (KANU) 

Mexico: San Luis Potosi: 23 km H of Si 
Luis Potosi. 292 s (TLX) 

California: San Diego Co.: Marron 
Valley Rd., 5.1 mi S of CA hwy 94, 


in 


5667 (KANU) 

California: San Diego Co.: Marron Valiev 
Rd., 5.1 mi S of CA hwy 99, 5666 

m 

(KANU) 

California: San Benito Co.: 5 mi S of var. 
Panoche Rd. on New Idria Rd., 5254 
(KANU) 

New Mexico: Valencia Co.: jet. of II 125 
and NM hwy 6, 1075 (KANU); Texas: 

J 

Hudspeth Co.: 10 mi E of El Paso on 
II110, 3079 (KANU) 

Arizona: Gila Co.: jet. III 10 and Riggs 
Rd., 5662 (KANU) 

New Mexico: Hidalgo Co.: 15 mi E ol AZ 
state line on II110, 566/ (KANU) 
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Taxon 


Gametic Voucher (repository) 

chromosome 
number 


Lessingia fi lagin ifoha (Hook. & Arn.) 
M.A. Lane var. 



Lessingia leptoclada A. Gray 


Lessingia nemadada b. Greene 


Less ingici occidental is (H.M. Hall) M.A. Lane 


Machaeranthera pinnatifula (Hook.) Simmers 
var. chihuahitana B. Turner & 

R.L. Hartman 

Pityopsis aspera (Shuttlew.) Small 

var. adenolepis (Fern.) Semple <N Bowers 
Prionopsis ciliata (Nutt.) Nutt. 


Stenntns armer ionics Nutt. 


i 


5 


5 


5 


5 




IS 


6 


9 


Stephanodoria tomcntella Robinson <N Greenman 6jj 


***Vanclevea stylosa (Eastw.) E. Greene 


Xanthisma texana DC. 


2 n 


12 


ll 


Arizona: Cochise Co.: 6 mi S Cochise on 
Cochise Rd., 3083 (KANU) 

California: Contra Costa Co.: Univ. ol 
California Botanic Garden, 325 8 
(KANU) 

California: Contra Costa Co.: Univ. ol 
California Botanic Garden, 3236 

(KANU) 

California:San BenitoCo.: Parkfieldgrade, 
10.4 mi from CA hwy 198, 3250 
(KANU) 

California: San BenitoCo.: Parkfieldgrade, 
1 ().4 mi from CA hwy 198,3299(KANU) 

j 

Mexico: Nuevo Leon: Estacion Mariposa, 

2885 (TEX); San Luis Potosi: 23 km E 
of San Luis Potosi, 2934 (TEX) 
Florida: Escambia Co.: ca. 1 mi W of 

Pensacola, 3243 (KANU) 

Texas: Cooke Co.: US hwy 1 35 at Red 

J 

River,2586(TEX); New Mexico: Doha 
Ana Co.: 25.1 mi NE of Deming, hwy 

C' j 

26,3077 (KANU) 

New Mexico: Taos Co.: Carson NF Tres 

Piedras RS, 3073 (RM) 

Mexico: San Luis Potosi: Las Tablas, 2920 

(COLO) 

Utah: KaneCo.: Glen Canyon NRA, Paria 

m 

Canyon RS, 324^ (KANU) 

Texas: Calhoun Co: Swan Point, near 
Seadrift, 2811 (TEX) 


Eupatorieae 

* Co nod ini mn betonicifol,in in (M i 11 e r) 
King <N H. Robinson 
Stem a semi t a Cav. 


10 


/ r 

H 


Mexico: San Luis Potosi: Las Tablas, 2921 





1 J 


Mexico: Mexico: IS.2 km W of Toluca, 


2647 (TEX) 


Heliantheae 

Annelid radicans (Jacq.) R. K. Jansen 
var. radicans 

Bahia an stilt a (Rydb.) Turner 


Bidens odoratii Cav. var. oaxacensis Ballard 
Cosmos candatns Kunth 


Cosmos sulphureiis (lav. 


Galinsoga parviflora Cav. 


59 


10 


12 

21 


ll 


12 


ll 


16 


ll 


Mexico: Sinaloa: 41 mi E of Mazatlan on 

hwy 40, 2154 (TEX) 

J 

Mexico: San Luis Potosi: 1.3 mi Sof Colonia 
Libertad, 2909 (TEX) 

Mexico: Oaxaca: Cd. Oaxaca,2/03 ( LEX) 
Mexico: Guerrero: 2 1 mi Sof Chilpancingo 
on hwy 95, 2/32 (TEX) 

Mexico: Guerrero: 27 mi Sof Chilpancingo 
on hwy 95, 2131 (TEX). 

j 

Mexico: Veracruz: 14.5 km W of Mendoza 
on hwy I 50, 2067 (TEX) 
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Table I . (confirmed) 


Taxon 


Gametic 

chromosome 

number 


Voucher (repository) 


McL/wfmh//m i/iviinuit/nn (Rich) l)( . 
3\el am podium mimictphal/tm Less. 


Wirthemnm conjtrtmn A. Gray 
v a r. m u roi i phi i him Rollins 
Styesheckia hart man it B. Turner 


S inis it i L igi i suit for mis DC'. 

7 rnLix coronoptfolia (Kunth) 1 iemslev 


Xii’/i/tni potosi na Blake 


Z.iilnZtinhi 



6 (IX..) Rzedowski 


/.innhi hitayeaiui Re^al 


Y/tnnia peruviana (L.) L. 


li\t M.liAK 

:,: C inn 



m schraderi IX], 


rageteae 

Nicolletni trifi/ii Rydb. 


l\tgetcs Incii!it Cav. 


/ hynwphy/la setifoliii (Lag.) Strother 
var, sell foil it 


I 2 


15 


~7 


17 


II 


IS 


12 


I \ 


10 


1 1 




Mexico: Oaxaca: Cd. Oaxaca,2/05 (TEX) 
Mexico: Sinaloa: \ 1 mi E o! M a/i itl an on 
lnvy 4(), 21 53 (TEX) 

Mexico: Nuevo Leon: Estacion Mariposa, 
2886 (TEX) 

Mexico: Michoacan: 1 6 km S ol Quiroga, 

2433 (TEX) 

Mexico: Oaxaca: Cd. ()axaca, 2/09 (TEX) 
Mexico: Mexico: 6.2 km Eof rd. to Tula on 

lnvy 5 I D, 2400 (TEX) 

Mexico: San Luis Potosi: Las Tablas, 2919 
(TEX) 

Mexico: San Luis Potosi: 1. 5 mi Sot Coloma 
Lihertad, 2908 (TEX) 

Mexico: Michoacan: 52.6km Wo! Morelia, 

2408 (TEX) 

Mexico: Zacatecas: 19.3 km toward 
Tlaltenango Irom Jalpa, 2447 (TEX) 


Mexico: Oaxaca: iSmi NW of Cd. Oaxaca 
on lnvy 190, 2108 (TEX) 


Mexico: Baja California Stir: 22.8 km N o! 

Loreto on lnvy 1,2365 ( LEX) 

Mexico: Michoacan: 52.6km Wol Morelia, 
2407 (TEX) 

Mexico: Puebla: 13 mi SW of jet. lnvys 
1 50D and 28, 2085 (TEX) 


diploids (Keil et al. 1988; Solbrig et al. 1964). We obtained a diploid count of 
// = 6 (| lor Isocodu/ meitziesii var. menziesii , although the previous count ( Pinkava & 
Keil 1977) and one of ours were tetraploid. 

I he count obtained here for Gcissolcpis siuuxbitiolut , // = 9 , differs from that 

l J | | 

reported by Ralston et al. (1989). Those authors reported n = 8 , and discussed 
the distinctiveness ol Geissoltf>is (a monotypic genus) among American Astereae. 
They suggested that it perhaps resembles Astranthiitm and Apbcmmtephns in 
receptacle and achenial trichome characters, and in chromosome number, 
assuming that the u = 8 represented a tetraploid on a base of .v = 4 (present in both 


Astrcuitbimn and Apba>/ostepb//s). I lowever, the squashes we observed clearly 
revealed nine pairs of chromosomes at diplotene and diakinesis (Fig. I A). With 
respect to this count, it is interesting that Dichaetophura campcstris has // = 3 
(Turner & F.llison 1960; Watson 1973) or;/ = 6 M (Sundberg et al. 1986), and that 
it shares the peculiar hooked achenial hairs of Cmissolepis, among other features. 
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Nesom (pers. comm.) suggests that D. campestris would be better placed as a 
species of Astranthium derived via dysploid reduction from x = 4. A cpDNA 
analysis of these and other genera suggested to be related (e.g. Chaetopappa, 

Leucelene, Eg/etes, etc.) by Shinners (1946) is warranted. 

Solbrig et al. (1964) reported a count of n - 9 n (which was, according to a 
footnote, 'calculated from somatic counts ) foi Wand&voa stylosct. Given the 
morphological resemblance of this taxon to Petra dona and Hesperodor/a 
{=Haplopappus sect. Hesperodona ), this count did not seem out of place. However, 
phylogenetic analysis of chloroplast DNA restriction site mutations (Lane & 
Jansen 1990; Lane, unpubl. data) place this taxon within a clade having x = 6. 
Our count of ~n — 12, and careful observation of technical characters sueh as disk 
corolla shape and style-branch appendages support the indication that Vanclevea 
may be a member of the "x = 6 group of Astereae (Hartman <5c Lane 1991, Lane 
19b i), perhaps near X) /orhiza and/or Pyrrocoma , rather than of the x = 9 group. 
Additional phylogenetic analyses currently underway may clarify this point. 
Eupatorieae —The count of n — 10^ for CIoyiolIiyiimvi b6tonmfolini)i is new but 

unremarkable within the genus. 

Heliantheae —All sixteen counts obtained for members of this tribe confirm 
previous reports. 

Inuleae — Gnaphalium sdoraden is here reported for the first time as ;/ = 14 M , 
which is consonant with the known base chromosome number of that genus. 
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